Endometriosis, a common gynecological condition, is defined as the presence of functioning endometrial tissue outside the uterine cavity. It often presents as a cyclic, hormonally stimulated pain in women during their reproductive years. While endometriosis is usually located within the pelvis, it may also occur at intraperitoneal, intestinal, perineal, and distant ectopic sites. Although often diffuse, a localized, focal mass of endometrial tissue is termed as an endometrioma. In rare occurrences, an endometrioma will present superficially to the peritoneum within the abdominal wall following gynecologic or obstetric surgery. The presence of an abdominal wall endometrioma within a cesarean section scar may pose a diagnostic dilemma, which is often misdiagnosed, and results in surgery referrals for treatment. The clinical symptoms and sonographic appearance of abdominal wall endometriomas occurring at cesarean section scars are highlighted in this case series.
Introduction
Endometriosis is a common gynecological condition defined as the presence of functioning endometrial tissue outside the uterine cavity [1] . It often presents as a cyclic pain in women during their reproductive years that responds to hormonal stimulation and can lead to possible infertility [1] . About 10% -15% of women in their reproductive years will experience endometriosis [2] . Endometriosis occurs in both diffuse and localized forms. A focal mass of endometrial tissue is known as an endometrioma. Although the diagnosis of endometriosis is relatively common, the variable locations of endometrial implants may make it been discovered in the peritoneum, bladder, kidneys, lungs, liver, gallbladder, bowel, central nervous system, umbilicus, and abdominal wall [1] [4] .
The most common extrapelvic location for endometriosis is the abdominal wall, typically presenting within scars following gynecological or obstetric surgery [1] . Surgical scar endometriomas following a cesarean delivery are rare, with a prevalence estimated to be between 0.03% and 1% [1] . The rare presence of an abdominal wall endometrioma within a cesarean section scar may pose a diagnostic dilemma both clinically and with diagnostic imaging. Abdominal wall endometriosis is often misdiagnosed and the cause of surgery referrals for treatment [3] . Cesarean section scar endometriomas are often mistaken for pathologies such as an incisional hernia, lipoma, hematoma, abscess, or suture granuloma [5] . In conjunction with a clinical history, diagnosis of an abdominal wall endometrioma may be aided by utilization of diagnostic imaging modalities, including sonography, computed tomography (CT), and magnetic resonance imaging (MRI). Definitive diagnosis is usually made with histologic examination. The clinical symptoms and sonographic appearance of three cesarean section endometriomas occurring at the same institution are highlighted in this case series.
Case Series
Case 1 A G1P1 female in her mid-twenties presented with a painful and palpable lump located in her left lower quadrant. The patient first noticed the lump six months prior and could identify that the lump size and pain level increased with her menstrual cycles. Surgical history included an uncomplicated, low transverse C-section three years prior. The patient denied any history of endometriosis, was otherwise healthy with no significant medical history.
A transabdominal pelvic sonogram was performed with detailed examination of the abdominal wall at the area of pain utilizing a Siemens Acuson S2000, with a C4-1 MHz curved transducer and L49-4 MHz linear transducer under the general gynecologic setting. The uterus and ovaries were unremarkable. Assessment of left lower quadrant abdominal wall showed an oval, well circumscribed, hypoechoic mass with smooth borders. Small cystic spaces were also noted. The mass was located anterior to the rectus abdominus muscle within the subcutaneous tissue (Figure 1(A) ). The mass measured 1.5 × 1.3 × 1.0 cm and was hypovascular by color Power Doppler imaging. (Figure 1(B) ).
An MRI of the abdomen with contrast confirmed the mass was in the deep subcutaneous fat of the left lower quadrant abdominal wall, just superficial to the rectus sheath. (Figure 1(C) ). Following the MRI, an ultrasound guided percuta- (Figure 3(A) ).
The smooth walled mass (arrow) measured approximately 3.0 cm in the longest dimension and was within proximity to the recent cesarean section scar ( Figure   3(B) ). Multiple small cystic spaces were also noted internally. High resistance, Open Journal of Obstetrics and Gynecology low velocity arterial flow was documented within the mass by color Doppler (Figure 3(C) ). With the patient's clinical symptoms, history of recent cesarean section and prior endometrioma, the mass was most likely an endometrioma.
The patient opted for medical therapy and continued use of oral contraceptives for four months. The patient returned at that time with increased pelvic and abdominal wall pain. A CT of the pelvis was normal, but again demonstrated the left lower quadrant abdominal wall endometrioma (Figure 3(D) ). Ultimately, the patient elected to have a total abdominal hysterectomy. The abdominal wall mass was removed during the hysterectomy, which was confirmed by pathology to be an endometrioma.
Discussion
Endometriomas within scar tissue are rare and often difficult to diagnose. Clinicians should consider the following differential diagnoses for a mass located within a surgical scar: an incisional hernia, lipoma, hematoma, abscess, suture granuloma, and endometrioma [5] . While abdominal wall endometriomas are often misdiagnosed, it must be considered when a woman in her reproductive years presents with a post-operative abdominal wall mass [6] . While the use of sonography does not always lead to a specific diagnosis of an abdominal wall endometrioma, several consistent sonographic findings were documented in this case series. The endometriomas of note were all well-circumscribed, oval, discrete masses. The masses were predominantly hypoechoic and contained small anechoic, or cystic spaces. Locations of the endometriomas were all within the abdominal wall in proximity to prior cesarean section scars. Color and spectral Doppler evaluation demonstrated vascularity within the endometriomas. The patients in this case series presented with similar complaints of a painful, palpable abdominal wall mass and history of prior cesarean section. Two of the three reported cyclical pain associated with menstruation.
A study conducted by Francica [4] . In this study, sonography was the sole diagnostic imaging modality utilized for diagnose and continued evaluation of the endometriomas.
CT and MRI may also be utilized to image endometriomas, although results are often nonspecific and may not contribute any additional information to a thorough sonographic examination [4] . CT and MRI scans both demonstrate endometriomas as a solid, enhancing mass within the abdominal wall, and may be used in preoperative planning [7] . It has been reported that with the use of sonography and color Doppler, in addition to the clinical data, a reliable pre-operative diagnosis may be reached [1] . A biopsy, however, should always be performed following imaging studies if the results are nonspecific [2] . Cytology smears will show epithelial cells, stromal cells, and macrophages, although the presence of two of the three is required to diagnose endometriosis [8] .
While endometriosis is typically located within the pelvis, the occurrence of extrapelvic endometriosis should not be overlooked. Although rare, extrapelvic endometriomas are most commonly found in the abdominal wall within a caesarean section scar [1] . Abdominal wall endometriomas may be contained in the subcutaneous tissues, the rectus abdominus muscle, or involve both [9] . Only 14% -26% of women that experience scar endometriosis have concomitant pelvic endometriosis [9] . A tender abdominal wall mass that causes cyclic pain should be considered suggestive of an abdominal wall endometrioma in females with a previous history obstetric or gynecologic surgery [3] . The clinical presentation of an abdominal wall endometrioma is typically a painful, often palpable, subcutaneous mass near surgical scars in parous women who also have a previous history of gynecological or obstetrical surgery [6] . A study conducted by Horton et al. reviewed twenty-nine articles describing 455 patients with abdominal wall endometriomas. The mean age at diagnosis was found to be 31.4 years. It has been identified through various studies that 75% of symptomatic
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women are between the ages of 25 and 45 years, leading to the conclusion that endometriosis usually occurs in women during their reproductive years [6] . The Horton study found that abdominal wall endometriosis presented as a palpable mass in 96% of cases and 87% presented with pain [5] . The pain associated with the palpable mass was found to fluctuate with the menstrual cycle in 57% of cases [5] . The duration of the symptoms has been found to vary from months to several years [3] . A mean of 3.6 years has been given to account for onset of symptoms following the patients last gynecological or obstetrics surgery [5] . Literature indicates that the mean size of an endometrioma is 3.1 cm (1.5 -4.8 range) [1] .
The leading theory to explain the pathogenesis of abdominal wall endometriosis is that, during a surgery or procedure that opens the uterus, endometrial cells are transported during and transplanted to an ectopic location [6] [10] . Cesarean sections are proven to be a risk factor for acquiring an abdominal wall endometriomas [3] . It has been hypothesized that postoperative occurrence of an endometrioma in the incisional scar may increase with failure to close both the parietal and visceral peritoneum with sutures during caesarean section [2] . In clinical practice, the occurrence of endometriomas has been documented in incisions with possible contact with endometrial tissue, including cesarean section and hysterectomy [6] . Although abdominal wall endometriomas occur most commonly after operations on the uterus and fallopian tubes, it has also been reported with other surgical procedures including appendectomy, episiotomy, laparoscopic procedure, amniocentesis, and inguinal herniorrhaphy [6] [11] . The diagnosis of extrapelvic endometriomas has proven that endometrial tissue may be transplanted and survive at ectopic locations [1] .
Medical therapy is commonly used to relieve the clinical symptoms of endometriomas. Hormone suppression slows down the regulation of the hypothalamus-pituitary-ovarian hormonal axis, although rarely does complete regression of endometriosis occur with medical therapy alone [1] [3] . If hormone therapy does not influence the endometrioma, surgical removal may be required [3] . To prevent local reoccurrence of endometriomas and tissue spread of endometriosis, a wide incision with clear margins is the treatment of choice when surgical removal is implemented [6] [8] . Following surgical excision, endometriomas rarely reoccur [12] .
Conclusion
Endometriosis is the presence of functioning endometrial tissue outside the uterine cavity [1] . An endometrioma is a well-circumscribed mass of endometrial tissue, which may be located within the pelvis or extrapelvically [6] . Subcutaneous endometriomas near cesarean section scars are a rare form of extrapelvic endometriosis, occurring less than 1% of all women who have had cesarean sections [4] . The typical clinical presentation of an abdominal wall endometrioma is a palpable nodule near a surgical scar that is accompanied by cyclic pain during menses; correlating with the female hormone levels [4] . In women who present with painful nodules near cesarean section scars, along with cyclic or continuous lower abdominal pain, careful sonographic exploration of the abdominal wall is recommended [4] . This case series demonstrates the patient symptoms and sonographic findings of abdominal wall endometriomas related to cesarean section scars. Findings include a discrete, oval hypoechoic mass with hyperechoic or cystic internal components, and vascularity with Doppler interrogation. With correlation of surgical and gynecological histories, through sonographic imaging, and biopsy of the nodule if necessary, treatment can be attained [6] . Medical treatment for abdominal wall endometriomas may decrease symptoms, but surgical removal may be required if symptoms progress [1] .
